GEOLOGY OF THE RIPOGENUS LAKE AREA, M AINE1
Leader:

Andrew Griscom

The Ripogenus Lake area is located on the northeast limb of a major northwesttrending anticline which is structurally unique in northern Maine (Boucot, Griscom,
and Allingham, 1964) because its axis strikes normal to the regional Appalachian
trends. The oldest rocks in the center of the anticline are interbedded sandstones
and slates of possible Cambrian age and were tightly folded in Cambro-Ordovician
time. They were intruded after the folding by mafic dikes and by a gabbro plu
ton associated with a limited area of mafic volcanic rocks. All of the mafic igneous
rocks may be of Ordovician age and the gabbro is Ordovician as determined by a
K-Ar age of 464 m.y. (Faul and others, 1963). Lying with profound unconform
ity upon these older rocks are fossiliferous Lower Silurian rocks (Willard, 1945;
Boucot, 1954; Boucot and others, 1964), well exposed in the vicinity of Ripogenus
Dam, where they are about 700 feet thick. These rocks include quartz sandstone
and sandy limestone beds containing abundant calcite cement and interbedded lime
stone and limestone conglomerate layers. At the base of this calcareous unit is
hematite-stained quartz-pebble conglomerate which grades upward into coarse darkcolored sandstone; the maximum combined thickness of both lithologic units is
about 30 feet. Overlying the calcareous unit is a thick sequence of andesitic lava
flows, well exposed on the hill north of the dam. Three associated sills intrude the
calcareous unit at Ripogenus Gorge. Calcite-cemented sandstones similar to the
underlying fossiliferous ones are interbedded with the lower flows of the volcanic
unit, suggesting th a t the flows also are of Silurian age.
A brick-red siltstone and shale unit overlies the flows and crops out at Frost
Pond two miles north of Ripogenus Dam. The red siltstone and shale grade up
ward through a stratigraphic distance of about 20 feet into dark-gray slates and
subgraywackes which are correlated with the Lower Devonian Seboomook Forma
tion (Boucot, 1961; Boucot and others, 1964). The writer has collected fossils of
Early Devonian (Oriskany) age (Boucot, 1959, p. 22) from this formation west of
Chesuncook Lake at approximately lat. 4 6 °N.
Northwest of Harrington Lake a unit of coarse massive sandstone overlies the
Seboomook Formation but is stratigraphically below the synclinal mass of felsic
volcanic rocks a t nearby Soubunge Mountain. This sandstone may in p art corre
late with the Lower Devonian Matagamon Sandstone (Rankin, 1965), which has a
similar stratigraphic position at Grand Lake Matagamon, 20 miles to the northeast.
The volcanic rocks of Soubunge Mountain are quartz latite lava flows and ash flows
which correlate with similar volcanic rocks of Early Devonian age in the Traveler
Mountain area (Rankin, 1960).
Tight folding and faulting of early Middle Devonian age (Acadian) have affected
all of the Paleozoic sedimentary and volcanic rocks. The major northwest-trending
anticline, previously mentioned, was probably formed early in the orogeny because
superimposed on this fold are northeast-trending minor folds and a pervasive
northeast-trending axial plane cleavage.
Subsequent to the folding was the post-tectonic intrusion of the Katahdin batho
lith, a biotitic quartz monzonite th a t clearly transects the structure of the older
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rocks exposed in Ripogenus Gorge. Five miles downstream from the dam a small
elongate stock intrudes the batholite; it is compositionally zoned with hornblendebiotite quartz diorite a t the margins, grading inward to biotite granodiorite at the
center. The stock has a K-Ar age of 361 m.y. (Faul and others, 1963), which is
not significantly different from th a t of the batholith, 356 m.y.
TRIP BF ROAD LOG
Quadrangle map needed: Harrington Lake
Assembly point: In front of P ra y ’s Cottages, which are about 1,000 feet southeast
of Ripogenus Dam in the center of the Harrington Lake quadrangle.
Time: 8:00 A.M., Friday, September 30, 1966
Morning trip. Stops 1-7 shown on Figure 1; Stops 8 and 9 not shown.
Afternoon trip. Stop 10 shown in Figure 2; Stops 11 and 12 not shown.
Most of the morning will be used to examine the magnificent exposures in the
vicinity of Ripogenus Dam. This part of the field trip, a total distance of about
2.5 miles, will be on foot. Leave lunches in vehicles.
1. Bend in road 1,000 feet west of the Ripogenus Dam-Millinocket Road Jet. Stop
1—Outcrop on south side of road showing interbedded Cambrian (?) sandstone
and shale in fault contact with Ordovician (?) basaltic lava flows. Note brecciation of competent beds, the incompetent shale having flowed around sand
stone blocks. The fault is thought to have occurred contemporaneously with
the intrusion of a large gabbro pluton whose north end is 1 mile south of this
road.
2. Shore of Ripogenus Lake 600 feet north of Stop 1. Stop 2— Fault scarp in Or
dovician (?) basalt flows, exposed by erosion of the Cambrian (?) sedimentary
rocks from the west side of the fault. Note “dikes” of dark shale and brecciated sandstone, as large as 10 feet wide and 75 feet long, which were in
jected into the volcanic unit during faulting. Locally, these flows exhibit pillow
structure. Relict primary augite, magnetite, and plagioclase can still be seen
in many thin-sections of these rocks, but the bulk of the rock has been m eta
morphosed to greenschist facies mineral assemblages of albite and chlorite
plus one of the minerals calcite, epidote, or actinolite. Continue north and then
east along shore of lake (note calcite veins) to south end of Ripogenus Dam.
About 500 feet east of dam on main road is a dirt road leading north down to
the foot of the dam. From the north end of the dirt road walk east 600 feet
along broad ridges of volcanic rocks.
3. Stop 3—Unconformity with basal sandstone and conglomerate of Silurian age
overlying Ordovician(?) volcanic rocks. Note layer of hematite up to 2 inches
thick between the Ordovician(?) and the Silurian rocks. Hematite also occurs
in veins and joint cracks at stratigraphic distances of as much as 20 feet below
the unconformity and is considered to represent a former weathered zone on
the volcanic rocks. In the bushes a t the north end of this exposure, a normal
fault offsets the unconformity a few feet.
4. Walk northeast down a small gully about 150 feet to the bank of the river. Stop
4—Here a ledge of massive white quartzite (not shown on Figure 1) is a prom
inent marker bed which can be followed discontinuously for 1
miles to the
northwest along the north side of Ripogenus Lake.
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Figure 2. Chesuncook Dam area, Maine.
rangle map.

Stop 10.

39

Base modified from Harrington Lake quad

5.

Continue east along the south bank of the West Branch of the Penobscot River
ascending the stratigraphic sequence of this calcareous Silurian unit, which here
dips east approximately 20 degrees. A major normal fault follows the north
side of the river so th a t the stratigraphy exposed on the north bank is not con
tinuous across to the south bank. Note increasing metamorphic grade to east,
especially the recrystallization of limestone to marble and metamorphism of fine
grained sedimentary rocks to hornfels.
Stop 5—Andesite sill. Fault breccia in river bottom. If river is high it may be
better to return to Stop 4 before crossing to the north bank of the river.

6.

Walk west along north bank of West Branch from Stop 5, crossing three sills
of andesite.
Stop 6—The best-exposed sill contacts are at the base of the middle sill and the
top of the lower sill, about 150 feet northeast of the quartzite ledge of Stop 4.

7.

Continue west about 300 feet until the river gorge becomes narrow and steep
walled. Then cross to south bank and walk along the base of the calcareous
unit, which here is a bedding-plane fault.
At the foot of the dam, Stop 7—
examine basal conglomerate and sandstone with associated bedding-plane faults
and small branching normal faults striking northeast into the steep cliff of
sandstone. The sandstone is pitted with weathered tabulate corals and stromatolids. Many of the rows of pits may be the remains of former continuous
beds of limestone which have been subjected to sedimentary boudinage caused
by laterally unconfined compaction. Elsewhere tectonic boudinage is common
in these rocks where they are tightly folded. The apparent channeling and
relief on certain beds are actually manifestations of minor faulting.

8.

Climb north up cliff to north end of Ripogenus Dam and walk north on road.
Stop 8—Large roadcut 200 feet north of dam contains abundant brachiopods
and pelecypods. Take it easy with th e hammers.

9.

Proceed north and then east along road for half a mile until road is only 20 feet
from lake shore. Then climb north up talus slope into a prominent gully in face
of cliff. BE CAREFUL NOT TO KICK ROCKS DOWN ON PEOPLE BELOW
YOU. Stop 9—In the lower 150 feet of the gully are exposed a series of andesite
flows interbedded with water-laid tuffs and black shales. A typical flow at its
base has a brecciated zone of amygdaloidal andesite grading upward into mas
sive medium-grained diorite. The upper 20 feet of the flows commonly show
pillow structures in gradational contact with the massive diorite center.

Return to Assembly Point a t P ra y ’s Cottages for lunch.
this field trip will be by automobile.
Mileage log:
0.0
2.2
3.4

The remaining portion of

Assembly point. Drive southwest on road toward Greenville.
Take right turn on side road to Chesuncook Dam.
Chesuncook Dam. Stop 10 (Figure 2) Numerous exposures of two Cam
brian (?) rock units which are tightly folded, the fold axes plunging steep
ly northeast. Subsequent to the folding a swarm of Ordovician (?) diorite
40

6.8

and gabbro dikes intruded the area parallel to the axial planes of the folds.
The older of the two rock units is composed of interbedded green and pur
ple slates and tuffs which here are in the chlorite zone of the metamorphic
aureole of the gabbro. At Chesuncook Dam most of the formerly purple
rocks have been altered to green. The younger unit is characterized by a
predominance of massive pale-gray sandstone beds, commonly 1 to 3 feet
thick, interbedded with greenish-gray slates and siltstones. Return to as
sembly point.
Assembly point. Continue east on road toward Millinocket.

7.4

Pass side road left to Surge Tank of the water tunnel to the powerhouse.

7.6

Take left tu rn onto side road to powerhouse.

8.0

Powerhouse. Stop 11—Contact of the quartz monzonite of the Katahdin
batholith (east) with the Silurian andesitic flow unit (west), here meta
morphosed to amphibolite. Contact is a minor fault, branching from the
major fault in the river gorge. This major fault is the same as th a t ob
served between Stops 4 and 5. Pink color and alteration of the quartz
monzonite is a local effect, probably associated with the fault. Joint sur
faces of quartz monzonite are coated with druses of pale pink stilbite. In
clusions of amphibolite are common.
Note erratic boulders of metamorphosed black-and-white-layered sedimen
tary rocks in the parking lot. The dark layers are metamorphosed calcare
ous quartz siltstones, containing about 80 percent quartz, associated with
biotite plus small amounts of diopside, actinolite, microcline, and plagio
clase. The light-colored beds are similar except th a t diopside is more
abundant and biotite and microcline are absent. Return to main road to
Millinocket.
Main road from Ripogenus Dam to Millinocket.
Turn left toward Millinocket.
Road is within a few feet of river which here bends sharply toward the
north away from the road and passes over Big Ambejackmockamus Falls.
Stop 12—Contact relations between quartz monzonite and the northwest
end of a younger elongate stock which here is composed of quartz diorite.
Cliffs on river bank at bend north of road contain plutonic breccia of quartz
monzonite fragments in quartz diorite matrix. Contact of stock is exposed
in outcrops in bushes on south side of road.
End of field trip.

8.4
11.7
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